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CHAPTER  1 


INTRODUCTION 


The  Ada  in^)lementation  described  above  was  tested  according  to  the  Ada 
Validation  Procedures  (Pro90]  against  the  Ada  Standard  [Ada83]  using  the 
current  Ada  Compiler  Validation  Capability  (ACVC).  This  Validation  Summary 
Report  (VSR)  gives  an  account  of  the  testing  of  this  Ada  in^jlementation. 

For  any  technical  terms  used  in  this  report,  the  reader  is  referred  to 
(Pro90).  A  detailed  description  of  the  ACVC  may  be  found  in  the  current 
ACVC  User's  Guide  [UG89]. 


1.1  USE  OF  THIS  VALIDATION  SUMMARY  REPORT 

Consistent  with  the  national  laws  of  the  originating  country,  the  Ada 
Certification  Body  may  make  full  and  free  public  disclosure  of  this  report. 
In  the  United  States,  this  is  provided  in  accordance  with  the  "Freedom  of 
Information  Act"  (5  U.S.C.  #552).  The  results  of  this  validation  apply 
only  to  the  conpiters,  operating  systems,  and  compiler  versions  identified 
in  this  report. 

The  organizations  represented  on  the  signature  page  of  this  report  do  not 
represent  or  warrant  that  all  statements  set  forth  in  this  report  are 
accurate  and  conplete,  or  that  the  subject  inpleraentation  has  no 
nonconformities  to  the  Ada  Standard  other  than  those  presented.  Copies  of 
this  report  are  available  to  the  public  from  the  AVF  vrtiich  performed  this 
validation  or  from; 

National  Technical  Information  Service 
5285  Port  Royal  Road 
Springfield  VA  22161 


Questions  regarding  this  report  or  the  validation  test  results  should  be 
directed  to  the  AVF  vdiich  performed  this  validation  or  to: 

Ada  Validation  Organization 
Institute  for  Defense  Analyses 
1801  North  Beauregard  Street 
Alexandria  VA  22311 
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iN^DUGTiON 


1.2  REFERENCES 


[Ada83  ]  Reference  Manual  lor  tEe  AHa  Programming  Language , 
ANSI/MIL-STD-1815A,  February  1983  arid  ISO  8652-1987. 


[Pro90]  ^a  Cpn^jiler  Validation  Procedures,  Version  2.1,  Ada  Joint  Program 
Office,  August  1990. 


[UG89]  Ada  Compiler  Validation  Capability  User's  Guide,  21  June  1989. 


1.3  ACVC  TEST  CLASSES 

Conpliance  of  Ada  iii^)lementations  is  tested  by  means  of  the  ACVC.  The  ACVC 
contains  a  collection  of  test  programs  structured  into  six  test  classes: 

A,  B,  C,  D,  E,  and  L.  The  first  letter  of  a  test  name  identifies  the  class 
to  Wiich  it  belongs.  Class  A,  C,  D,  and  E  tests  are  executable.  Class  B 
and  class  L  tests  are  expected  to  produce  errors  at  conpile  time  and  link 
time,  respectively. 

The  executable  tests  are  written  in  a  self-checking  manner  and  produce  a 
PASSED,  FAILED,  or  NOT  APPLICABLE  message  indicating  the  result  when  they 
are  executed.  Three  Ada  library  units,  the  packages  REPORT  and  SPPRT13, 
and  the  procedure  CHECK  FILE  are  used  for  this  purpose.  The  package  REPORT 
also  provides  a  set  of  Identity  functions  used  to  defeat  some  conpiler 
optimizations  allowed  by  the  Ada  Standard  that  would  circumvent  a  test 
objective.  The  package  SPPRT13  is  used  by  many  tests  for  Chapter  13  of  the 
Ada  Standard.  The  procedure  CHECK_FILE  is  used  to  check  the  contents  of 
text  files  written  by  some  of  the  Class  C  tests  for  Chapter  14  of  the  Ada 
Standard.  The  operation  of  REPORT  and  CHECK  FILE  is  checked  by  a  set  of 
executable  tests.  If  these  units  are  not  operating  correctly,  validation 
testing  is  discontinued. 

Class  B  tests  check  that  a  compiler  detects  illegal  language  usage.  Class 
B  tests  are  not  executable.  Each  test  in  this  class  is  compiled  and  the 
resulting  conpilation  listing  is  examined  to  verify  that  all  violations  of 
the  Ada  Standard  are  detected.  Some  of  the  class  B  rests  contain  legal  Ada 
code  which  must  not  be  flagged  illegal  by  the  compiler.  This  behavior  is 
also  verified. 

Class  L  tests  check  that  an  Ada  inpleraentation  correctly  detects  violation 
of  the  Ada  Standard  involving  multiple,  separately  compiled  units.  Errors 
are  expected  at  link  time,  and  execution  is  attenpted. 

In  some  tests  of  the  ACVC,  certain  macro  strings  have  to  be  replaced  by 
inpleraentation-specific  values  —  for  example,  the  largest  integer.  A  list 
of  the  values  used  for  this  implementation  is  provided  in  Appendix  A.  In 
addition  to  these  anticipated  test  modifications,  additional  changes  may  be 
required  to  remove  unforeseen  conflicts  between  the  tests  and 
inplementation-dependent  characteristics.  The  modifications  required  for 
this  implementation  are  described  in  section  2.3. 


INrobpUGTiON 


For  each  Ada  implemeritatipn,  a  customized  test  suite  is'-prodiiced  by  the 
AW.  -  This  customization,  consists  of  ;inakin|,  the  modification  described  in 
the  ;necedihg  paragraph,  feiMving  withdravm  tests  (see  section  2.1)  and, 
nssibly  some  inapplicable  tests  (see  Section  2.2  ahd  '[UG89i). 

in  order  to  pass  an  ACVC  an  Ada  inplementation  must  process  each  test  of 
the  customized  test  suite  according  to  the  Ada  Standard. 


1.4  DEFINITION  OF  TERMS 


Ada  Compiler  The  software  and  any  needed  hardware  that  have  to  be  added 
to  a  given  host  and  target  conpater  system  to  allow 
transformation  of  Ada  programs  into  executable  form  and 
execution  thereof. 

Ada  Compiler  The  means  for  testing  compliance  of  Ada  inplementations. 
Validation  consisting  of  the  test  suite,  the  support  programs,  the  ACVC 
Capability  user's  guide  and  the  ten^jlate  for  the  validation  summary 

(ACVC)  report. 

Ada  An  Ada  conpiler  with  its  host  conputer  system  and  its 

inpleraentation  target  conpjter  system. 

Ada  Joint  The  part  of  the  certification  body  whic.h  provides  policy  and 
Program  guidance  for  the  Ada  certification  system. 

Office  (AJPO) 

Ada  The  part  of  the  certification  body  vdiich  carries  out  the 

Validation  procedures  required  to  establish  the  compliance  of  an  Ada 
Facility  (AW)  implementation. 

Ada  The  part  of  the  certification  body  that  provides  technical 

Validation  guidance  for  operations  of  the  Ada  certification  system. 

Organization 
(AVO) 

Con5)liance  of  The  ability  of  the  implementation  to  pass  an  ACVC  version, 
an  Ada 

Implementation 

Computer  A  functional  unit,  consisting  of  one  or  more  computers  and 

System  associated  software,  that  uses  common  storage  for  all  or 

part  of  a  program  and  also  for  all  or  part  of  the  data 
necessary  for  the  execution  of  the  program;  executes 
user-written  or  user-designated  programs;  performs 
user-designated  data  manipulation,  including  arithmetic 
operations  and  logic  operations;  and  that  can  execute 
programs  that  modify  themselves  during  execution.  A 
computer  system  may  be  a  stand-alone  unit  or  may  consist  of 
several  inter-connected  units. 
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INTTOI^UCTION 


iGonfbrmity 


Qastpmer 


Declaration  of 
Conformance 


Host  Computer 
System 

Inapplicable 

teist 

ISO 

O^rating 

system 


Target 

Conputer 

System 

Validated  Ada 
Compiler 

Validated  Ada 
Implementation 

Validation 


Withdrawn 

test 


Fulfillment  by  a  product,  process  Of  service  Of  all 
requirements  specif ied^ 

An  individual  or  corporate  entity  vdio  enters  into  an 
agreement  with  an  AVF  which  specifies  the  terras  and 
conditions  for  AVF  services  (of  any  kind)  to  be  performed'. 

A  formal  statement  from  a  customer  assuring  that  conformity 
is  realized  or  attainable  on  the  Ada  implementation  for 
which  validation  status  is  realized. 

A  conputer  system  ^ere  Ada  source  programs  are  transformed 
into  executable  form, 

A  test  that  contains  one  or  more  test  objectives  found  to  be 
irrelevant  for  the  given  Ada  inpleraentation. 

International  Organization  for  Standardization. 

Software  that  controls  the  execution  of  programs  and  that 
provides  services  such  as  resource  allocation,  scheduling, 
input/output  control,  and  data  management.  Usually, 
operating  systems  are  predominantly  software,  but  partial  or 
conplete  hardware  implementations  are  possible. 

A  conputer  system  vrtiere  the  executable  form  of  Ada  programs 
are  executed. 


The  conpiler  of  a  validated  Ada  implementation. 


An  Ada  inpleraentation  that  has  been  validated  successfully 
either  by  AVF  testing  or  by  registration  (Pro90]. 

The  process  of  checking  the  conformity  of  an  Ada  conpiler  to 
the  Ada  programming  language  and  of  issuing  a  certificate 
for  this  inpleraentation. 

A  test  found  to  be  incorrect  and  not  used  in  conformity 
testing.  A  test  may  be  incorrect  because  it  has  an  invalid 
test  objective,  fails  to  meet  its  test  objective,  or 
contains  erroneous  or  illegal  use  of  the  Ada  programming 
language . 
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CHAPTER  2 


IMPLEMENTATION  DEPENDENCIES 


2.1  WITHDRAWN  TESTS 

The  following  tests  have  been  withdrawn  by  the  AVO.  The  rationale  for 
withdrawing  each  test  is  available  from  either  the  AVO  or  the  AVF.  The 
publication  date  for  this  list  of  withdrawn  tests  is  14  March  1991. 


E28005C 

B28006C 

C34006D 

C35508I 

C35508J 

C35508M 

C35508N 

C35702A 

C35702B 

B41308B 

C43004A 

C45114A 

C45346A 

C45612A 

C45612B 

C45612C 

C45651A 

C46022A 

B49008A 

A74006A 

C74308A 

B83022B 

B83022H 

B83025B 

B83025O 

C83026A 

B83026B 

C8304U 

B85001L 

C86001F 

C94021A 

C97116A 

C98003B 

SA2011A 

CB7001A 

CB7001B 

CB7004A 

CC1223A 

BC1226A 

CC1226B 

BC3009B 

BD1B02B 

BD1B06A 

AD1B08A 

BD2A02A 

CD2A21E 

CD2A23E 

CD2A32A 

CD2A41A 

CD2A41E 

CD2A87A 

CD2B15C 

BD3006A 

BD4008A 

CD4022A 

CD4022D 

CD4024B 

CD4024C 

CD4024D 

CD4031A 

CD4051D 

CD5111A 

CD7004C 

ED7005D 

CD7005E 

AD7006A 

CD7006E 

AD7201A 

AD7201E 

CD7204B 

AD7206A 

BD8002A 

BD8004C 

CD9005A 

CD9005B 

CnA20lE 

CE2107I 

CE2117A 

CE2117B 

CE2119B 

CE2205B 

CE2405A 

CE3111C 

CE3116A 

CE3118A 

CE3411B 

CE3412B 

CE3607B 

CE3607C 

CE3607D 

CE3812A 

CE3814A 

CE3902B 

2.2  INAPPLICABLE  TESTS 

A  test  is  inapplicable  if  it  contains  test  objectives  which  are  irrelevant 
for  a  given  Ada  inplementation.  Reasons  for  a  test's  inapplicability  may 
be  supported  by  documents  issued  by  the  ISO  and  the  AJPO  known  as  Ada 
Commentaries  and  commonly  referenced  in  the  format  Al-ddddd.  For  this 
implementation,  the  following  tests  were  determined  to  be  inapplicable  for 
the  reasons  indicated;  references  to  Ada  Commentaries  are  included  as 
appropriate. 
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IMPIiMETOTidN  DEPENDENCIES 


The  following  285  tests  have  floating-point  type  declarations  requiring 
more  digits  than  SYSTEM.MAX_DIGITS: 


G24113F..y  (20  tests) 
C35706F.,y  (20  tests) 
C35708F..Y  (20  tests) 
C45241F..Y  (20  tests) 
C45421F..Y  (20  tests) 
C45524F..’Z  (21  tests) 
C45641F..Y  (20  tests) 


C35705F..Y  (20  tests) 
C35707F..Y  (20  tests) 
C35802F..Z  (21  tests) 
C4532iF..Y  (20  tests) 
C45521F..Z  (21  tests) 
C45621F..Z  (21  tests) 
C46012F..Z  (21  tests) 


The  following  21  tests  check  for  the  predefined  type  SHORT_INTEGER;  for 
this  inpleraentation,  there  is  no  such  type: 


C35404B 

C45412B 

C45611B 

B52004E 

CD7101E 


B36105C 

C45502B 

C45613B 

C55B07B 


C45231B 

C45503B 

C45614B 

B55B09D 


C45304B 

C45504B 

C45631B 

B86001V 


C45411B 

C45504E 

C45632B 

C86006D 


The  following  20  tests  check  for  the  predefined  type  LONG  INTEGER;  for 
this  implementation,  there  is  no  such  type: 


C35404C 

C45502C 

C45613C 

C55B07A 


C45231C 

C45503C 

C45614C 

B55B09C 


C45304C 

C45504C 

C45631C 

B86001W 


C45411C 

C45504F 

C45632C 

C86006C 


C45412C 

C45611C 

B52004D 

CD7101F 


C35404D,  C45231D,  B86001X,  C86006E,  and  CD7101G  check  for  a  predefined 
integer  type  with  a  name  other  than  INTEGER,  LONG  INTEGER,  or 
SHORT__INTEGER;  for  this  implementation,  there  is  no  such  type. 


C35713B,  C45423B,  B86001T,  and  C86006H  check  for  the  predefined  type 
SHORT_FLQAT;  for  this  implemventation,  there  is  no  such  type. 


C35713D  and  B86001Z  check  for  a  predefined  floating-point  type  with  a 
name  other  than  FLOAT,  LONG_FLOAT,  or  SHORT_FLOAT;  for  this 
implementation,  there  is  no  such  type. 


C45423A,  C45523A,  and  C45622A  check  that  the  proper  exception  is  raised 
if  MACHINEjOVERFLCWS  is  TRUE  and  the  results  of  various  floating-point 
operations  lie  outside  the  range  of  the  base  type;  for  this 
implementation,  I'lACHINEjOVERFLCWS  is  FALSE. 


C45531M..P  and  C45532M. .P  (8  tests)  check  fixed-point  operations  for 
types  that  require*  a  SYSTEM. MAXJMANTISSA  of  47  or  greater;  for  this 
implementation,  ’iftXJMANTISSA  is  less  than  47. 


C46013B,  C460?iB,  C46033B,  and  C46034B  contain  length  clauses  that 
specify  values  for  SMALL  that  are  not  powers  of  two  or  five;  this 
implementation  does  not  support  such  values  for  SMALL. 
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IJCLOENTATION:  DEPENDENCIES 


D55A03E..H  (4  tests)  use  31  levels  of  loop  nesting  v^ich  exceeds  the 
capacity  of  the  conpiler. 

D56001B  uses  65  levels  of  block  nesting  \diich  exceeds  the  capacity  of 
the  conpiler. 

D64005G  uses  17  levels  of  recursive  procedure  calls  nesting;  this 
exceeds  the  capacity  of  the  conpiler. 

B86001Y  uses  the  name  of  a  predefined  fixed-point  type  other  than  type 
DUPATIC^;  for  this  inplenentation,  there  is  no  such  type. 

CA2009C  and  CA2009F  check  vrtiether  a  generic  unit  can  be  instantiated 
before  the  separate  conpilat:.on  of  its  body  (and  any  of  its  subunits); 
this  inplementation  requires  that  the  body  and  subunits  of  a  generic 
unit  be  in  the  same  con^ilation  as  the  specification  if  instantiations 
precede  them.  (See  section  2.3.) 

CD1009C  checks  whether  a  length  clause  can  specify  a  non-default  size 
for  a  floating-point  type.  The  representation  vdiich  this  inpleraentation 
uses  for  floating  point  types  is  the  smallest  available;  therefore,  v^en 
this  test  atten^ts  to  use  a  representation  of  other  than  32  or  64  bits, 
the  length  clause  is  rejected. 

CD2A84A,  CD2A84E,  CD2A84Z..J  (2  tests),  and  CD2A840  use  length  clauses 
to  specify  non-default  sizes  for  access  types;  this  inplementation  does 
not  support  such  sizes. 

BD8001A,  BD8003A,  BD8004A. .B  (2  tests),  and  AD8011A  use  machine  code 
insertions;  this  inpleroentation  provides  no  package  MACHINE_CODE. 

AE2101C  uses  instantiations  of  package  SEQUENTXAL^IO  with  unconstrained 
array  types  and  record  types  with  discriminants  without  defaults.  These 
instantiations  are  rejected  lay  this  conpiler. 

AE2101H  uses  instantiations  of  package  DIRECT_I0  with  unconstrained 
array  types  and  record  types  with  discriminants  without  defaults.  These 
instantiations  are  rejected  by  this  conpiler. 

The  following  264  tests  check  for  sequential,  text,  and  direct  access 
files: 


CE2102A..C 

(3) 

CE2102G..n  (2) 

CE2102K 

CE2102N. .V 

(12' 

CE2103C..D 

(2) 

CE2104A..D  (4) 

CE2105A. .B 

(2) 

CE2106A. .B 

(2) 

CE2107A..H 

(8) 

CE2107L 

CE2108A. .H 

^8) 

CE2109A. .C 

(3) 

CE2110A. .D 

(4) 

CE2111A..I  (9) 

CE2115A. .B 

(2) 

CE2120A. .B 

(2) 

CE2201A..C 

(3) 

EE2201D..E  (2) 

CE2201F..N 

(9) 

CE2203A 

CE2204A..D 

(4) 

CE2205A 

CE2206A 

CE2208B 

CE2401A..C 

(3) 

EE2401D 

CE2401E..F 

(2) 

EE2401G 

CE2401H..L 

(5) 

CE2403A 

CE2404A.  .B 

(2) 

CE2405B 

CE2406A 

CE2407A. .B  (2) 

CE2408A. .B 

(2) 

CE2409A..B 

(2) 

CE2410A..B 

(2) 

CE2411A 

CE3102A..C 

(3) 

CE3102F..H 

(3) 

CE3102J..K 

(2) 

CE3103A 

CE3104A..C 

(3) 

CE3106A.  .B 

(2) 
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CE3107B 

CE3108A. .B 

(2) 

CE3109A 

CE3110A 

CE3111A.  .B 

(2) 

CE3111D. .E 

(2) 

CE3112A.  .D 

(4) 

CE3114A.  .B 

(2) 

CE3115A 

CE3119A 

EE3203A 

EE3204A 

CE3207A 

CE3208A 

CE3301A 

EE3301B 

CE3302A 

CE3304A 

CE3305A 

CE3401A 

CE3402A 

EE3402B 

CE3402C. .D 

(2) 

CE3403A..C 

(3) 

CE3403E..F 

(2) 

CE3404B..D 

(3) 

CE3405A 

EE3405B 

CE3405C..D 

(2) 

CE3406A..D 

(4) 

CE3407A..C 

(3) 

CE3408A.  .C 

(3) 

CE3409A 

CE3409C..E 

(3) 

EE3409F 

CE3410A 

CE3410C..E 

(3) 

EE3410F 

CE3411A 

CE3411C 

CE3412A 

EE3412C 

CE3413A..C 

(3) 

CE3414A 

CE3602A..D 

(4) 

CE3603A 

CE3604A..B 

(2) 

CE3605A.  .E 

(5) 

CE3606A.  .B 

(2) 

CE3704A..F 

(6) 

CE3704M. .0 

(3) 

CE3705A..E 

(5) 

tCE3706D 

CE3706F. .G 

I  (2) 

CE3804A..P 

’  (16) 

CE3805A..B 

'  (2) 

CE3806A.  .B 

(2) 

CE3806D..E  (2) 

CE3806G. .H 

(2) 

CE3904A..B 

(2) 

CE3905A..C 

(3) 

CE3905L 

CE39C6A..C 

(3) 

CE3906E..F 

(2) 

CE2103A,  CE2103B,  emd  CE3107A  use  an  illegal  file  name  in  an  attempt  to 
create  a  file  and  expect  NAME_ERROR  to  be  raised;  this  implementation 
does  not  support  external  files  and  so  raises  USE  ERROR.  (See  section 
2.3.) 


2.3  TEST  MODIFICATIONS 

Modifications  (see  section  1.3)  were  required  for  9  tests. 

The  following  tests  were  split  into  two  or  more  tests  because  this 
inplementation  did  not  report  the  violations  of  the  Ada  Standard  in  the  way 
expected  by  the  original  tests. 

BAllCac  BC3205D 


C32107A  was  graded  passed  by  Evaluation  Modificatr/m  as  directed  by  the 
AVO.  The  test  was  run  using  a  task  size  of  16#400  and  a  stack  size  of 
16#1200.  The  other  tests  were  nui  using  a  task  size  of  161400  and  a  stack 
size  of  1611000. 

C34003A  was  graded  passed  by  test  modification  as  directed  by  the  AVO. 

This  test  checks  operations  on  derived  floating-point  types  and  uses  3 
coitplex  expression  vrtiose  intermediate  results  overflow  in  this 
implementation.  For  this  inpleraentation,  T' MACHINE  RADIX  =  2, 
T'MACHINE_EMAX  =127,  and  T'MACHINE_EMIN  =-128.  WitE  these  values,  the  two 
expressions  at  lines  219  and  226  equate  to  the  calculation  2**126;  but  this 
calculation  will  overflow  on  the  1750A  as  a  consequence  of  the  way 
multiplication  occurs  (even  though  the  result  can  be  represented),  and 
NUMERIC_ERR0R  is  raised.  Thus,  lines  219  and  225  were  modified  as  shown 
below; 
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[219] 

from:  (1.0  *  T'MACHINE_RADIX)  **  (T'MACHINE_EMAX  -1)  /  2  < 

to:  (  (1.0  *  T'MACHINE_RADIX)  **  (T'MACHINE_EMAX  -2)  + 

(1.0  *  T'MACHINE_RADIX)  **  (T'MACHINE_EMAX  -2)  )  /  2  < 

[225] 

from:  (1.0  *  T'MACHINE_RADIX)  **  (T'MACHINE__EMIN  +  2)  * 

to:  (  (1.0  *  T'MACHINE_RADIX)  **  (T'MACHINE_EMIN  +  3)  * 

(1.0  *  T'MACHINE  RADIX)  **  (-1)  )  * 


CA2009C  and  a^009F  were  graded  inapplicable  by  Evaluation  Modification  as 
directed  by  the  AVO.  These  tests  contain  instantiations  of  a  generic  xmit 
nrior  to  the  separate  conpilation  of  that  unit's  body;  as  allowed  by 
AI-257,  this  implementation  requires  that  the  bodies  of  a  generic  unit  be 
in  the  same  compilation  if  instantiations  of  that  unit  precede  the  bodies. 
The  instantiations  were  rejected  at  coitpile  time. 


CE2103A,  CE2103B,  and  CE3107A  were  graded  inapplicable  by  Evaluation 
Modification  as  directed  by  the  AVO.  The  tests  abort  with  an  unhandled 
exception  vdien  USE  ERROR  is  raised  on  the  attempt  to  create  an  external 
file.  This  is  acceptable  behavior  because  this  implementation  does  not 
support  external  files  (cf.  AI-00332). 
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PROCESSING  INFORMATION 


3.1  TESTING  ENVIRONMENT 

The  Ada  implementation  tested  in  this  validation  effort  is  described 
adequately  by  the  information  given  in  the  initial  pages  of  this  report. 

For  a  point  of  contact  for  sales  or  technical  information  about  this  Ada 
inplementation  system,  see: 

Mike  Ryer 
Intermetrics,  Inc. 

733  Concord  Ave. 

Cambridge  MA  02138 


Testing  of  this  Ada  inplementation  was  conducted  at  the  customer's  site  by 
a  validation  team  from  the  AVF. 


3.2  SUMMARY  OF  TEST  RESULTS 

An  Ada  Inplementation  passes  a  given  ACVC  version  if  it  processes  each  test 
of  the  customized  test  suite  in  accordance  with  the  Ada  Programming 
Language  Standard,  vdiether  the  test  is  applicable  or  inapplicable; 
otherwise,  the  Ada  Iit5)lementation  fails  the  ACVC  [Pro90]. 

For  all  processed  tests  (inapplicable  and  applicable),  a  result  was 
obtained  that  conforms  to  the  Ada  Programming  Language  Standard. 
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a)  Total  Number  of  i^plicable  Tests  3436 

b)  Total  Number  of  Withdrawn  Tests  93 

c)  Processed  Inapplicable  Tests  92 

d)  Non-Processed  I/O  Tests  264 

e)  Non-Processed  Floating-Point 

Precision  Tests  285 

f)  Total  Number  of  Inapplicable  Tests  641 

g)  Total  Number  of  Tests  for  ACVC  1.11  4170 


The  above  number  of  I/O  tests  were  not  processed  because  this 
in^jlementation  does  not  support  a  file  system.  The  above  number  of 
floating-point  tests  were  not  processed  because  they  used  floating-point 
precision  exceeding  that  supported  by  the  implementation.  When  this 
conpiler  was  tested,  the  tests  listed  in  section  2.1  had  been  withdrawn 
because  of  test  errors. 


3.3  TEST  EXECUTION 

A  magnetic  tape  containing  the  customized  test  suite  (see  section  1.3)  was 
taken  on-site  by  the  validation  team  for  processing.  The  contents  of  the 
the  magnetic  tape  were  loaded  directly  onto  the  host  computer. 


The  tests  were  con^iled  and  linked  on  the  host  computer  system,  as 
appropriate.  The  executable  images  were  run  on  the  host  machine  using  the 
target  simulator.  Results  were  transferred  via  RSCS  to  a  Sun  4  for 
printing. 


Testing  was  performed  using  command  scripts  provided  by  the  customer  and 
review^  by  the  validation  team.  See  /^pendix  B  for  a  complete  listing  of 
the  processing  options  for  this  inplementation.  It  also  indicates  the 
default  options.  The  options  invoked  explicitly  for  validation  testing 
during  this  test  were: 

Option  I  Switch  Effect 


PTR_FILE  Ada  program  library  name 


Test  output,  conpiler  and  linker  listings,  and  job  logs  were  captured  on 
magnetic  tape  and  archived  at  the  AVF,  The  listings  examined  on-site  by 
the  validation  team  were  also  archived. 
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MACRO  PARAMETERS 


This  appendix  contains  the  macro  parameters  used  for  customizing  the  ACVC. 
The  meaning  and  purpose  of  these  parameters  are  explained  in  [UG89].  The 
parameter  values  are  presented  in  two  tables.  The  first  table  lists  the 
values  that  are  defined  in  terms  of  the  maximum  input-line  length,  which  is 
the  value  for  $MAX_IN_LEI'I — also  listed  here.  These  values  are  expressed 
here  as  Ada  string" aggregates,  vrtiere  "V  represents  the  maximum  input-line 
length. 


Macro  Parameter  Macro  Value 


$MAX_IN__LEN  255 


$BIG_ID1 

(1..V-1  ->  'A',  V  «>  '1') 

$BIG_ID2 

(1..V-1  ->  'A',  V  »>  '2' ) 

$BIG_ID3 

(1..V/2  ->  'A')  &  '3'  & 
(1..V-1-V/2  ->  'A') 

$BIG_ID4 

(1..V/2  ->  'A')  &  & 

(1..V-1-V/2  »>  'A') 

$BIG_INT_LIT 

(1..V-3  ->  'OM  &  "298" 

$BIG_REAL__LIT 

{1..V-5  ->  '0')  &  "690.0" 

$BIG_STRING1 

&  (1..V/2  »>  'A')  & 

$BIG_STRING2 

&  (1..V-1-V/2  =>  'AM  & 

$BLANKS 

(1..V-20  =>  '  ') 

$MAX_LEN_INT_BASED_ 

LITERAL 

■  "2;"  &  (1..V-5  =>  'OM  &  "11 

$MAX  LEN  REAL  BASED  LITERAL 

"16:"  &  (1..V-7  =>  '0')  &  "F.E:" 
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$MAX_STRING_LITERAL  &  (1..V-2  »>  'AM  & 

The  following  table  lists  all  of  the  other  macro  parameters  and  their 
respective  values: 


Macro  Parameter 

Macro  Value 

$ACC_SIZE 

16 

$ALIGNMENT 

1 

$COUNT_LAST 

32767 

$DEFAULT_MEM_SIZE 

65536 

$DEFAULT_STOR_UNIT 

16 

$DEFAULT_SYS_NAME 

MIL_STD_1750A 

$DELTA_DOC 

2.0>*(-31) 

$ENTRY_ADDRESS 

SYSTEM. MAKEJVDDRESS ( 0 , 16#40# ) 

$ENTRY_ADDRESS1 

SYSTEM.MAKEJVDDRESS ( 0 , 16#80# ) 

$ENTRY_ADDRESS2 

SYSTEM. MAKE_ADDRESS( 0 , 16#100# ) 

$FIELD_LAST 

32767 

$FILE_TERMINATOR 

TEST_WITHDRAWN 

$FIXED_NAME 

NO_SUCH_FIXED_TYPE 

$FLOAT_NAME 

NO_SUCH_FLOAT_TYPE 

$FORM_STRING 

tl  H 

$F0RM_STRING2 

''CANNOT_RESTRICT_FILE_CAPACITY' 

$GREATER  THAN  DURATION 

“  “  90  000.0 

$GREATER  THAN  DURATION  BASE  LAST 

T0_007_000.0 

$GREATER  THAN  FLOAT  BASE  LAST 

I.IJE+63 

$GREATER_THAN_FLOAT_SAFE_LARGE 

16#0 . FFFFFFFFFFFFEl#E+63 
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$GREATER_THAN_SHORT_FLClAT  SAFE_LARGE 

16#TJ.FFFFF9#E+63 

$HIGH_PRIORITY  127 

$ILLEGAL_EXTERNAL_FILE_NAME1 

NO_FILES_AT_ALL_l 

$ILLEGAL_EXTERNAL_FILE_NAME2 

NO_FILES_AT_ALL_2 

$INAPPROPRIATE  LINE  LENGTH 

-  -1 

$ INAPPROPRIATE  PAGE  LENGTH 

~  -1 

$INCLUDE_PRAGMA1  "PRAGMA  INCLUDE  ( "A28006D1.TST" ) " 

$INCLUDE_PRAGMA2  "PRAGMA  INCLUDE  ( "B28006F1.TST" ) " 

$INTEGER_FIRST  -32768 

$INTEGER__LAST  32767 

$INTEGER_LAST_PLUS_1  32768 

$INTERFACE_LANGUAGE  AIE_ASSEMBLER 

$LESS_THAN_DURATION  -90_000.0 

$LESS  THAN  DURATION  BASE  FIRST 

“  “  “  -1^I_000_000.0 

$LINE_TERMINATOR  ASCI I . LF 

$LCW_PRIORITY  -127 

$MACHINE_CODE_STATEMENT 

NULL; 

$MACHINE_CODE_TYPE  NO_SUCH_TyPE 

$MANTISSA_DOC  31 

$MAX_DIGITS  9 

$MAX_INT  32767 

$MAX_INT_PLUS_1  32768 

$MIN_INT  -32768 
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$NAME 

NO_SUCH_INTEGER_TYPE 

$NAME_LIST 

UTS , MTS ,  CMS ,  PRIME50 ,  SPERRYllOO 
MIL_S'ID_1750A 

$name_specTficationi 

Nq_FILES_l 

$NAME_SPECIFICATION2 

NO_FILES_2 

$NAME__SPECIFICATION3 

NO_  FILES_3 

$NEG_BASED_INT 

16#FFFE# 

$NEW_MEM_SIZE 

TEST_WITHDRAWN 

$NEW_STOR_UNIT 

16 

$NEW_SYS_NAME 

TEST_WITHDRAWN 

$PAGE_TERMINATOR 

TESTJ*;iTHDRAWN 

$RECORD_DEFINITION 

TESTJWI'ITORAWN 

$RECORDJIAME 

TESTjn'IHDRAWN 

$TASK_SIZE 

32 

$TASK__STORAGE__SIZE 

4096 

$TICK 

0.0001 

$VARIABLE_ADDRESS 

SYSTEM.MAKE_ADDRESS( 1610020# ) 

$VARIABLE_ADDRESS1 

SYSTEM.MAKE_ADDRESS( 16#0024# ) 

$VARIABLE_ADDRESS2 

SYSTEM.MAKE_ADDRESS ( 16#0028# ) 

$YOUR  PRAGMA 

TEST  WITHDRAWN 
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COMPILATION  SYSTEM  OPTIONS 


COMPILER  OPTIONS 

The  compiler  options  of  this  Ada  in^lementation,  as  described  in  this 
Appendix,  are  provided  by  the  customer.  Unless  specifically  noted 
otherwise,  references  in  this  appendix  are  to  compiler  documentation  and 
not  to  this  report. 
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ADA1750A 

Parameters 

input- file-spec 

Ada  source  file(s)  or  a  batching  compiler  script  file  specification. 
The  user  is  responsible  for  the  order  of  the  compilation  if  multiple 
source  files  are  specified.  Only  one  script  file  may  be  specified. 
The  default  filetype  for  the  source  file  is  .ADA  and  for  the  batching 
compiler  script  is  .SCR. 


ADA1750A 

Conunand_Qualifiers 

/ASSEMBLER 

The  assembler  listing  is  written  to  the  listing  file. 

/LIST 

/LIST  list-file-spec] 

/NOLIST 

This  qualifier  controls  the  writing  of  source  listing.  If  not  specified 
an  interspersed  source  listing  is  generated  only  if  the  compilation  has 
error  and/or  warning  message(s).  Specify  LIST  to  generates  a  source 
listing  regardless  of  the  compilation  status.  The  listing  file  defaults 
to  the  source  filename  with  character  "L"  prepended  to  the  first  two 
characters  of  the  source  filetype  (e.g  TEST. ADA  will  produce  TEST. LAD). 
If  specified  the  listing  file  will  be  placed  in  the  file  given  by 
list- file-spec.  NOLIST  generates  only  the  messages  if  any  without  any 
source  listing. 

/MAX_CONTINUE 

/MAX_CONTINUE (*max-continue-spec] 

The  maximum  return  status  allowable  for  continuing  compilation. 

The  valid  max_continue-spec  values  are  WARNING,  ERROR,  FATAL,  or 
INTERNAL. 

The  default  value  is  ERROR. 

/OPTIMIZE 

/OPTIMIZE 

/OPTIMIZE [=optimization-value] 

Sets  the  level  of  optimization  for  the  code  generated.  An  integer 
value  0  through  10  may  be  selected  for  the  optimization-value. 

0  request  no  optimization  and  10  request  the  highest  level  of 
optimization.  The  default  optimization-value  is  10. 

/OPTIONS_FILE 

/0PTI0NS_FILE=opt- file-spec 


The  file  specification  of  the  options  file  for  the  compiler  phases. 

The  options  file  must  have  the  format: 
option-value 

option-value [/...] 

/PTR_FILE 

/PTR_FILE-ptr-file-spec 

The  file  specification  of  the  pointer  file  for  the  Ada  library. 

If  this  qualifier  is  not  specified  the  compiler  searches  for  the  file 
definition  of  the  pointer  file  in  the  logical  name  PTR_FILE.  If  the 
logical  name  PTR_FILE  is  not  defined  the  pointer  file  defaults  to  the 
file  ADALIB.  in  the  current  directory. 

/SCRIPT 

The  qualifier  specifies  that  the  input- file-spec  is  a  batching  compiler 
script  file  specification. 

/SOURCE_RECONSTRUCT 

The  qualifier  specifies  that  sufficient  information  be  retained  in 
the  program  library  to  reconstruct  the  source  and/or  assembler  listing. 

/STARTWITH 

/STARTWITH (-phase-spec] 

The  compilation  will  start  at  the  specified  phase.  The  valid  values  for 
the  phase-spec  are  TB/  SEM/  GEN/  STO/  EXP,  FLOW,  or  CG.  The  default 
value  is  TB. 

/STATISTICS 

Statistics  such  as  the  number  of  instructions  generated  will  be  written 
into  the  listing  file. 

/STOPAFTER 

/STOP AFTER ( -phase-spec ] 

The  compilation  will  stop  at  the  specified  phase.  The  valid  values  for 
the  phase-spec  are  TB,  SEM,  GEN,  STO,  EXP,  FLOW,  or  CG.  The  default 
value  is  CG. 

/TABLE_DIRECTORY 

/TABLE_DIRECTORY»table-directory-spec 

The  qualifier  specifies  the  directory  which  contains  the  code  generation 
tables.  If  this  qualifier  is  not  specified  the  compiler  searches  for  the 
table  directory  definition  in  the  Logical  name  TABLE_DIRECTORY . 

/XMEM 

/XMEM  (default) 

/NOXMEM 


Enables  or  disables  the  expanded  memory  feature. 
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LINKER  OPTIONS 

The  linker  options  of  this  Ada  iniJlementation,  as  described  in  this 
Appendix,  are  provided  by  the  customer.  Unless  specifically  noted 
otherwise,  references  in  this  appendix  are  to  linker  documentation  and  not 
to  this  report. 
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LNK1750A 

Parameters 

unit-name 

Unit  name  for  which  a  load  module  is  to  be  generated. 


LNK1750A 

Command_Qualifiers 

/ALPHA 

An  alphabetically  ordered  link  map  is  produced. 

/CObl_PILE 

/COM_FILE-command- file-spec 

The  name  of  the  linker  input  command  file.  See  User's  Manual 
for  description  of  this  and  other  linker  input  commands. 

/DEBUG^FILE 

/DEBUG_FILE-debug- f ile- spec 

The  name  of  the  file  to  contain  any  user-requested  listings. 

If  /DEBUG_FILE  is  not  specified  the  default  file  is  unit-name. LBL 
in  the  current  directory. 

/PTR_FILE 

/pf  R_FILE-ptr- file-spec 

The  file  specification  of  the  pointer  file  for  the  Ada  library. 

If  this  qualifier  is  not  specified  the  pointer  file  defaults  to  ADALIB. 
in  the  current  directory. 

/MAP 

An  ascending  address  order  link  map  is  produced. 

/OUTPUT 

/OUTPUT=*output- file-spec 

The  name  of  the  output  load  module  file.  If  /OUTPUT  is  not 
specified  the  default  file  is  unit-name. SO  in  the  current  directory. 

/XREF 

The  cross  reference  listing  is  produced. 
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APPENDIX  F  OF  THE  Ada  STANDARD 


The  only  allowed  in5)lementation  dependencies  correspond  to 
in^jlementation-dependent  pragmas,  to  certain  machine-dependent  conventions 
as  mentioned  in  Chapter  13  of  the  Ada  Standard,  and  to  certain  allowed 
restrictions  on  representation  clauses.  The  implementation-dependent 
characteristics  of  this  Ada  in^lementation,  as  described  in  this  /^pendix, 
are  provided  by  the  customer.  Unless  specifically  noted  otherwise, 
references  in  this  Appendix  are  to  compiler  documentation  and  not  to  this 
report.  Implementation-specific  portions  of  the  package  STANDARD,  v^ich 
are  not  a  part  of  Appendix  F,  are: 


package  standard  is 

•  •  • 

type  INTEGER  is  range  -32768  ..  32767; 

type  FLOAT  is  digits  6  range  -2#1.0#E127  .. 

2#0 . 11111111111111111111111#E127 ; 

type  LONG  FLOAT  is  digits  9  range  -2#1.0#E127  .. 

2#0.11111111111111111111111111111111111111#E127; 

type  DURATIC»I  is  delta  2.0  **  (-14)  range  -86400.0  ..  86400.0; 

•  •  • 

end  STANDARD; 
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This  section  constitutes  Appendix  F  of  the  Ada  LRM  for  this  implementation. 
Appendix  F  from  the  LRM  states: 

The  Ada  language  allows  for  certain  machine-dependencies  in  a  controlled 
manner.  No  machine-dependent  syntax  or  semantic  extensions  or  restric¬ 
tions  are  allowed.  The  only  allowed  implementation-dependencies 
correspond  to  implementation-dependent  pragmas  and  attributes,  certain 
machine-dependent  conventions  as  mentioned  in  Chapter  IS,  and  certain 
allowed  restrictions  on  representation  clauses. 

The  reference  manual  of  each  Ada  implementation  must  include  an  appendix 
(called  Appendix  F)  that  describes  all  implementation-dependent  characteris¬ 
tics.  The  Appendix  F  for  a  given  implementation  must  list  in  particular: 

1.  The  form,  allowed  places,  and  effect  of  every  implementation- 
dependent  pragma. 

2.  The  name  and  the  type  of  every  implementation-dependent  attribute. 

S.  The  specification  of  the  package  SYSTEM  (see  IS.  7). 

4.  The  list  of  all  restrictions  on  representation  clauses  (see  IS.l). 

5.  The  conventions  used  for  any  implementation-generated  name  denot¬ 
ing  implementation-dependent  components  (see  1S.4)- 

6.  The  interpretation  of  expressions  that  appear  in  address  clauses, 
including  those  for  interrupts  (see  IS. 5). 

7.  Any  restriction  on  unchecked  conversions  (see  IS.  10.2). 

8.  Any  implementation-dependent  characteristics  of  the  input-output 
packages  (see  14). 

In  addition,  the  present  section  will  describe  the  following  topics; 

9.  Any  implementation-dependent  rules  for  termination  of  tasks  depen¬ 
dent  on  library  packages  (see  9,4:13). 

10.  Other  implementation  dependencies. 


Appendix  F.  Implementation  Dependencies 


F.l  Pragmas 

This  section  describes  the  form,  allowed  places,  and  effect  of  every 

implementation-dependent  pragma. 

F.Ll  Pragmas  LIST,  PAGE,  PRIORITY,  ELABORATE 

Pragmas  LIST,  PAGE,  PRIORITY  and  ELABORATE  are  supported  exactly  in 

the  form,  in  the  allowed  places,  and  with  the  effect  as  described  in  the  LRM. 

F.L2  Pragma  SUPPRESS 

Form:  Pragma  SUPPRESS  ( identifier  ) 

where  the  identifier  is  that  of  the  check  that  can  be  omitted.  This  is  as 
specified  in  LRM  B(14),  except  that  suppression  of  checks  for  a  particular 
name  is  not  supported.  The  name  clause  (ON=>name),  if  given,  causes 
the  entire  pragma  to  be  ignored. 

The  compiler  will  support  suppression  of  all  checks.  In  particular,  the 
suppression  of  the  following  run-time  checks,  which  correspond  to  situa¬ 
tions  in  which  the  exceptions  CONSTRAINTJIRROR, 
STORAGEJERROR,  PROGRAM  JIRROR,  or  NUMERIC^RROR  may 
be  raised,  are  supported: 

ACCESS^CHECK 
DISCRIMINANT.CHECK 
INDEX_CHECK 
•  LENGTILCHECK 
RANGE_CHECK 
STORAGE^CHECK 
ELABORATION_CHECK 
DIVISION_CHECK 
OVERFLOW_CHECK 

Allowed  Places:  As  specified  in  LRM  B(M)  :  SUPPRESS. 

Effect:  Permits  the  compiler  not  to  emit  code  in  the  unit  being  compiled  to  per¬ 
form  various  checking  operations  during  program  execution.  The  sup¬ 
ported  checks  have  the  effect  of  suppressing  the  specified  check  as 
described  in  the  LRM. 

Use:  To  suppress  Ada’s  builtin  error-checking. 


F.L3  Pragma  SUPPRESS_ALL 

Form:  As  specified  in  LRM  B(14) :  SUPPRESS 

except  that  the  suppression  of  checks  for  a  particular  name  is  not  sup¬ 
ported  so  the  name  clause  (ON=>name),  if  given,  causes  the  entire 
pragma  to  be  ignored. 

Allowed  Place:  As  specified  in  LRM  B(14) :  SUPPRESS 

Effect:  The  implementation-defined  pragma  SUPPRESS_ALL  has  the  effect  of 
the  specification  of  a  pragma  SUPPRESS  for  each  of  the  supported 
checks. 

Use;  To  suppress  Ada’s  builtin  error-checking. 

F.1.4  Pragma  INLINE 

Form:  Pragma  INLINE  (  SubprogramNameCommaList ) 

Allowed  Places:  As  specified  in  LRM  B(4) :  INLINE 

Effect:  If  the  subprogram  body  is  available,  and  the  subprogram  is  not  recursive, 
the  code  is  expanded  in-line  at  every  call  site  and  is  subject  to  all  optimi¬ 
zations. 

The  stack-frame  needed  for  the  elaboration  of  the  inline  subprogram  will 
be  allocated  as  a  temporary  in  the  frame  of  the  containing  code. 

Parameters  will  be  passed  properly,  by  value  or  by  reference,  as  for  non¬ 
inline  subprograms.  Register-saving  and  the  like  will  be  suppressed. 
Parameters  may  be  stored  in  the  local  stack-frame  or  held  in  registers,  as 
global  code  generation  allows. 

Exception-handlere  for  the  INLINE  subprogram  will  be  handled  as  for 
block-statements. 

Use:  This  pragma  is  used  either  when  it  is  believed  that  the  time  required  for 

a  call  to  the  specified  routine  will  in  general  be  excessive  (e.g.  for  fre¬ 
quently  called  subprograms)  or  when  the  average  expected  size  of 
expanded  code  is  thought  to  be  comparable  to  that  of  a  call. 
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F.1.5  Pragma  INTEllFAGE 

Form:  Pragma  INTERFACE  (  language_name,  subprogram_name  ) 

where  the  language_name  must  be  an  enumeration  value  of  the  type 
SYSTEM.Supported_Jjanguage_Name  (see  Package  SYSTEM 
below). 

Allowed  Place:  As  specified  in  LRM  B(5) :  INTERFACE. 

Effect:  Specifies  that  a  subprogram  will  be  provided  outside  the  Ada  program 
library  and  will  be  callable  with  a  specified  calling  interface.  Neither  an 
Ada  body  nor  an  Ada  body^stub  may  be  provided  for  a  subprogram  for 
which  INTERFACE  has  been  specified. 

Use:  Use  with  a  subprogram  being  provided  via  another  programming 

language  and  for  which  no  body  will  be  given  in  any  Ada  program.  See 
also  the  LINICNAME  pragma. 

For  a  pragma  INTERFACE  (A1E_ASSEMBLER)  subprogram,  standard 
Ada  calling  conventions  will  be  followed,  but  no  Ada  body  is  expected  or 
allowed.  The  standard  Ada  calling  conventions  for  the  compiler  are 
described  in  Appendix  C. 

F.L6  Pragma  LINK^NAME 

Form:  Pragma  LINI<_NAME  (  subprogram_name,  rmk_name  ) 

Allowed  Places:  As  specified  in  LRM  B(5)  for  pragma  INTERFACE. 

Effect:  Associates  with  subprogram  subprogram_name  the  name  rmk_name 

Syntax:  The  value  of  link_name  must  be  a  character  string  literal. 

Use:  To  allow  Ada  programs,  with  help  from  INTERFACE  pragma,  to  refer¬ 

ence  non-Ada  subprograms.  Also  allows  non-Ada  programs  to  call 
specified  Ada  subprograms. 

F.1.7  Pragma  CONTROLLED 

Form:  Pragma  CONTROLLED  (  AccessTypeName  ) 

Allowed  Places:  .‘Vs  specified  in  LRM  B(2)  :  CONTROLLED. 

Effect:  Ensures  that  heap  objects  are  not  automatically  reclaimed,  but  are  expli¬ 
citly  reclaimable  by  use  of  unchecked_deallocation. 

Since  no  automatic  garbage  collection  is  ever  performed,  this  pragma 
currently  has  no  effect. 


F.1.8  Pragma  PACK 

Form:  Pragma  PACK  (  type_simph_name  ) 

Allowed  Place:  As  specified  in  LRM  13.1(12) 

Effect:  Records  or  arrays  are  allowed  their  minimal  number  of  storage  units  as 
provided  for  by  their  own  representation  and/or  packing. 

For  arrays,  elements  are  bit-packed  with  a  size  that  is  evenly  divisible 
into  the  storage  unit  size.  The  elements  are  then  packed  into  the 
minimal  number  of  storage  units. 

For  records,  scalar  components  smaller  than  a  word  are  bit-packed.  The 
components  are  then  packed  into  the  minimal  number  of  storage  units. 

Use:  Pragma  PACK  is  used  to  reduce  storage  size.  This  can  allow  records 

and  arrays,  in  some  cases,  to  be  passed  by  value  instead  of  by  reference. 

Size  reduction  usually  implies  an  increased  cost  of  accessing  components. 
The  decrease  in  storage  size  may  be  offset  by  increase  in  size  of  accessing 
code  and  by  slowing  of  accessing  operations. 

F.1.9  Pragma  REMOTE 

Form:  Pragma  REMOTE  or  Pragma  REMOTE  ( library_unit_name  ) 

Allowed  Places:  Within  library  units  which  are  package  specifications  or  immedi¬ 
ately  following  library  units  which  are  subprogram  specifications.  Note 
that  this  pragma  is  only  supported  when  the  RTS  containing  the 
expanded  memory  support  is  used.  When  the  64K  RTS  is  used,  this 
pragma  is  ignored. 

Effect:  Pragma  REMOTE  without  a  parameter  specifies  that  the  library  unit  is 
to  be  located  in  a  new  group  in  the  1750a  memory  map.  The  library 
unit  is  then  known  as  the  parent  of  that  group  and  may  then  be  specified 
as  the  parameter  to  the  pragma. 

Pragma  REMOTE  with  the  “library_unit_name’’  parameter  specifies 
that  the  unit  which  contains  the  pragma  be  placed  into  the  same  group 
as  the  specified  “library_unit_name.” 

Use:  The  pragma  is  used  to  distribute  the  library  units  of  a  large  program 

into  the  different  address  states  of  a  1750A  containing  support  for  the 
expanded  memory  option  (via  page  registers).  Pragma  REMOTEs  are 
used  to  group  related  units  together  so  as  to  minimize  remote  references 
and  c:'lls. 
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The  following  simple  example  shows  how  two  packages  can  be  specified 
to  be  placed  in  the  same  group. 

package  A  is 
pragma  REMOTE; 
end  A; 

with  A; 
package  B  is 
pragma  REMOTE(A); 
end  B; 

F.1.10  Pragma  INTERRUPT 

Form:  Pragma  INTERRUPT  (Handler».Routine,  Interrupt_Level) 

Allowed  Places;  Library  unit  specifications. 

Effect:  Unmasks  that  level  of  1750a  interrupt  and  binds  a  parameterless  pro¬ 
cedure  to  the  interrupt  such  that  when  the  InterruptJLevel  occurs,  the 
Handler-Jloutine  is  invoked  as  quickly  as  possible.  After  the  procedure 
completes,  execution  is  resumed  from  where  it  was  prior  to  the  interrupt. 

Use:  Provides  a  faster  interrupt  mechanism  than  Ada  interrupt  entries. 

with  Interrupt_User_Support; 
package  Handlers  is 

procedure  User_0;  - 1  no  parameters  allowed 

pragma  Interrupt(User_0,  Interrupt_User_Support.InterruptJL,eveLType(2)); 
end  Handlers;  . 

F.Lll  Pragmas  SYSTEM^NAME,  STORAGE^UNIT, 
MEMORY_SIZE,  SHARED 

These  pragmas  are  not  supported  and  are  ignored. 

F.1.12  Pragma  OPTIMIZE 

Pragma  OPTIMIZE  is  Ignored;  optimization  is  always  enabled. 


F.2  Implementation-dependent  Attributes 

This  section  describes  the  name  and  the  type  of  every  Implementation-dependent 
attribute. 

There  are  no  Implementation  defined  attributes.  These  are  the  values  for  certain 
language-defined,  Implementation-dependent  attributes: 


Type  INTEGER. 
INTEGER’SIZE 
INTEGER’FIRST 
INTEGER’LAST 


=  16  -  bits. 

==-(2**15)  ~  -  32,768 

=  (2**15-1)  -  32,767 


Type  FLOAT. 

FLOAT’SIZE 
FLOAT’DIGITS 
FLOAT’MANTISSA 
FLOAT’EMAX 
FLOAT’EPSILON 
FLOAT’SMALL 
FLOAT’LARGE 
FLOAT’MACHINE_ROUNDS 
FLOAT’MACHINE_RADIX 
FLOAT’MACHINE_MANTISSA 
FLOAT’MACHINE_EMAX 
FLOAT’MACHINE_EMIN 
FLOAT’MACHINE.OVERFLOVVS 
FLOAT’SAFE_EMAX 
FLOAT’SAFE.SMALL 
FLOAT’SAFE_LARGE 

Type  LONG_FLOAT. 

LONG_FLOAT’SIZE  =  48  -  bits. 
LONG_FLOAT’DIGITS  =  9 
LONG_FLOAT’MANTISSA  =  .31 
LONG_FLOAT’EMAX  =  12-1 
LONG_FLOAT’EPSILON  =  2.0*  *(-30) 
LONG_FLOAT’SMALL  =  2.0**(-l25) 
LONG_FLOAT’L/\RGE  =  2.0*  *(12'1)*(1. 0-2.0*  *(-31)) 
LONG_FLOAT’MACHINE_ROUNDS  =  false 
LONG_FLOATmCHINE_RADlX  =  2 

LONG_FLOAT’MACHINE_MANTI.SSA  =  10 

LONG_FLOAT’MACHlNE_EM/VX  =  127 
LONG.FLOAT’MACHINE.EMIN  =-■=  -128 
LONC:_FI.OA'J'’NIACHINiD_OV(vR|'i,0\VS  =  true 


=  32  ~  bits. 

=  6 
=  21 

=  84 

=  2.0**(-20) 

=  2.0**(-85) 

=  (2.0**84)*(1.0-2.0**(-21)) 

=  false 
=  *> 

=  24 

=  127 

=  -128 
=  true 

=  127 

=  2#0.100000000000000000000#E-127 
=  2#0.11111Illllllillllllll#El27 
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LONG_FLOAT’SAFE_EMAX  =  127 

LONG_FLOAT’SAFE_SMALL  = 

2#0.111111111imiinilllllUllllllllllUl#E-127 

LONG_FLOAT’SAFE_LARGE  = 

2#o.iiiiiiiiiiiuiiiiiiiuminiiimuii#Ei27 

Type  DURATION. 

DURATION’DELTA 
DURATION’FIRST 
DURATION’LASt 
DURATION’SMALL 

Type  PRIORITY. 

PRIORITY’FIRST  =  -127 

PRIORITY’LAST  =  127 


=  2.0**(-6)  seconds 
=  -8G400.0  seconds 
=  86400.0  seconds 
=  2.0**(-6)  -  15.6  ms  Approx. 


F.3  Package  SYSTEM 

There  are  two  Run-time  Systems  which  are  available  for  the  1750A  compiler.  One 
is  for  the  1750A  with  64K  words  of  memory  and  the  other  is  for  a  1750A  with  the 
expanded  memory  option.  See  the  User’s  Manual  for  details.  Each  RTS  has  its 
own  package  System. 

F,3.1  Expanded  Memory  RTS 


package  System  is 

type  Address  is  private;  -•  ,  "/»"  defined  implicitly; 

type  Name  is  (UTS,  MVS,  CMS,  PrimeSO,  SperryllOO,  M1L_STD_17S0A) ; 

System_Name  :  constant  Name  MIL«STD_1750A; 

Storage.Unit  :  constant  16; 

Memory_Site  :  constant  :=<  2  •  16  •  2**1C; 

In  storage  units  I+D  groups  64 K. 

• •  System-Dependent  Named  Numbers: 

Min^Int  :  constant  :«  I n t eg e r 'POS ( I n t eg e r ' FIRST) ; 

Max.Int  :  constant  I n t eg e r ' POS ( I n t eg e r ' LAST) ; 

Max.Digits  :  constant  :«■  9; 

Max_Mantissa  :  constant  31; 

Fine .Della  :  constant  :»2.0**(-3l); 

Tick  :  constant  0.0001; 

••  Other  System-Dependent  Declarations 

subtype  Priority  is  Integer  range  -127. .127; 


Imp  I  erne n t a t i on  -  dep e nd en t  additions  to  package  System 


Null.Address  constant  Address; 

••  Same  bit  pattern  as  "null*  access  value 

••  This  is  the  value  of  'ADDRESS  for  named  numbers. 

--  The  'ADDRESS  of  any  object  which  occupies  storage 
is  NOT  equal  to  this  value. 

Address.Size  constant  :=  32; 

••  Number  of  bits  in  Address  objects,  =  Address'SIZE,  but  static. 

subtype  Group.Number  is  integer  range  -1  15; 

--  -I  means  global  area.  Other  values  are  address  states. 

G  I  o  b  a  I  _Gr  o  u  p  _Numb  e  r  constant  Group_.Numbe  r  =  -  I; 

subtype  Ad d r e s s _S e gme n I  is  Gr o u p_Numb e r ; 

Add r c s s _S e gme n l _S i z e  :  constant  •=  10; 

-•  Number  of  bits  in  address  segment,  =Ad d r e s s _S e gme  n l  '  S I ZE . 

■■  but  static 

type  .Vd  d  r  e  s  s  .Of  f  .s  e  l  is  new  Integer;  ■  ■  Used  for  ,i  d  d  r  e  s  s  a  r  i  i  lime  l  i 


II  b  t  y  ||  e  1,0  g  I  c  .1  I  _.\d  d  r  e  s  s  is  .\d  d  r  e  s  s  _C  f  f  s  e  i  , 
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Nu  I  I _Log i c» 1 _Addr e ss  :  constant  Log i c a  I _Add r e s s  :=0; 

••  This  is  the  value  of  a  null  access  type. 

interrupt  level  for  the  1750a,  0  is  the  highest  level  Type 
lnterrupt_Level_Type  i.s  range  0  ..  15;  for  I  n  t  e  r  r  u  p  t  _Le  v  e:l  _Ty  p  e  ’  S  i  a  e  use 
16  ; 

type  Supported_Language_Name  is  (  --  Target  dependent 

-•  The  following  are  "foreign"  languages; 

AIE_ASSEMBLER.  --  NOT  a  "foreign"  language  •  uses  AIE  RTS 
UNSPEC I F I  ED .LANGUAGE 

): 

--  Most/least  accurate  built-in  integer  and  float  types 

subtype  Longe s t _ I n t ege r  is  S t andar d . I n t eg e r ; 
subtype  Shortest.lnteger  is  Standard. Integer: 

subtype  Long e s t.Pl oat  is  S t andar d . Long.Fl oat ; 
subtype  Shor tes t.Fl oat  is  Standard .Float ; 

/• 

function  Offset.Of  (  --I  Offset  portion  of  an  Address, 

Ad  dr  ;  in  Address 

)  return  Add r e s s.Of f s e t ; 

..|  Returns  the  offset  portion  of  an  Address, 
pragma  I n 1 i ne (Of fs e l.Of ) ; 

function  Segmenl.Of  (  Segment  portion  of  an  Address. 

Ad  dr  :  i n  Address 

)  return  Add r e s s.Se gme n t ; 

--  I  Return  segment  portion  (group  number)  of  an  Address, 
pragma  1 n I i ne ( S e gme n t.Of ) ; 

function  Make.Address  (  ••  |  Compose  an  Address,  from  parts. 

Segment  :  in  Add r e s s.Segme n t ; 

Offset  :  in  Add r e s s .Of f s e t 

)  return  Address; 

--  1  Form  an  Address  from  a  segment  (group  number)  and  an  offset, 
pragma  I n 1 i n e  (Ma k e .Add r e s s  )  ; 

p  r  i  va  t  e 

MAX.FIX  :  constant  :=  2 . 0 • ‘Max.Man t i s s a  -l.O; 

MIN.FIX  :  constant  :=  (Min.lnt  +  Max.Int)  *10-  MAX.FIX; 

type  Address  is  delta  1.0  range  Ml N.F IX  .  .  MAX.F I X ; 

--  Also  see  type  Compo  s  i  t  e  _.\dd  r  e  s  s  . 

--  This  is  an  address  state  and  a  logical  (simple)  address.  We  use 

•  •  fixed  point  (t wo  words)  so  that  an  address  is  not  treated  as  a 
--  composite  object  by  the  compiler  (for  example  it  will  be  passed 
--  by  value  rather  than  by  reference).  We  specify  maximum  range  to 
--  avoid  constraint  checks  We  sacrifice  some  checking  in  order  to 
--  get  speed  (in-line  code  for  address  arithmetic)  Thus  the  user 
..  will  be  responsible  for  ensuring  that  address  calculations  have 
-•  the  appropriate  operands. 

-•  One  mechanism  by  which  the  user  may  i' n  f  o  r  c  e  more  rigorous  type 
-■  checking  is  to  write  another  package  through  which  all  address 
-•  calculations  must  pass  which  provides  the  appropriate  checks. 

••  The  current  implementation  has  been  chosen  because  it  provides 
--  efficiency  and  does  not  preclude  stricter  type  checking  (i  e 

•  •  the  above  mentioned  package)  The  type  ■■  h  e  c  k  i  n  g  which  is  not 
••  provided  is  noted  below 


•  •  Adding  two  addresses  will  pro  ,1  u  <•  e  u  n  p  r  d  i  '■  t  a  b  I  '■  result  .s 


-•  Subtracting  two  addresses  which  are  in  different  groups  will 
--  produce  unpredictable  results,  and  may  raise  Con  s  t  r  a  i  ii  t  _Cr  r  o  r  . 

Nuil.Address  :  constant  Address  :=  0.0; 

type  Compos i t e.Add r e s s  is  record 

..  Used  solely  for  accessing  Address  segent  and  offset. 
Segment  ;  Add r e s s.Segme n t ; 

Offset  :  Add r es s_Of f s e t ; 
end  record: 

end  System; 


F.3.2  64KRTS 

package  System  is 

type  Address  is  private;  ••  ,  */»"  defined  implicitly: 

type  Name  is  (UTS,  MVS,  CMS,  PrimeSO,  SperryllOO,  MI L_STD_ 1 7S0A )  : 

Sy8tem_Name  :  constant  Name  ;=«  M1L_STD_1750A: 

Storage. Unit  :  constant  16; 

Memory.Size  ;  constant  2**16; 

• •  In  storage  units 

••  System-Dependent  Named  Numbers: 

Min.Int  ;  constant  :»  Integer 'POS( Integer ’FIRST) ; 

Max.Int  ;  constant  I n t eg e r 'POS ( I n t ege r ' LAST) ; 

Max.Digits  ;  constant  :<■  9; 

Max3Iantiasa  ;  constant  31; 

Fine.Delta  :  constant  :*■  2.0**(-31): 

Tick  constant  :»■  0.0001; 

••  Other  System-Dependent  Declarations 

subtype  Priority  is  Integer  range  -127. .127; 


Imp  I  erne n t at i on • d ep e nd en t  additions  to  package  System 


Null .Address  constant  Address; 

••  Same  bit  pattern  as  ’null’  access  value 

•-  This  is  the  value  of  'ADDRESS  for  named  numbers. 

--  The  'ADDRESS  of  any  object  which  occupies  storage 
is  NOT  equal  to  this  value. 

Ad  dress  .Size  constant  :=  16;, 

••  Number  of  bits  in  Address  objects,  =:Address'SIZE,  but  static. 

subtype  Group. Number  is  integer  range  -1  15; 

••  -1  means  global  area.  Other  values  are  address  slates. 

Gl o ba I _Gr o u p.Numb e r  constant  Group. Number  ;=  -1; 

subtype  Ad d r e s s .S e gme n I  is  Gr o u p.Numb e r ; 

Ad  d  r  e  s  s  .S  c  gme  n  t  _S  i  z  e  const.nit  •=  16; 

••  Number  of  bits  in  address  segment,  =Add  r  e  s  s  .S  cgnie  n  t  '  S  1  7,E  . 

••  but  static. 
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type  Add  re s s _0f f s e t  is  new  Integer;  --  Used  for  address  arithmetic 

subtype  Log i c a  1 _Add r e s s  is  Add r e s s_Of f s e t ; 

Nu I  I .Log i cal .Address  constant  Lo g i c a  I .Add r c s s  ;=  0; 

--  This  is  the  value  of  a  null  access  type. 

type  I n t e r r u p t .Lev e I .Ty p e  is  range  0..1S; 
for  1 n t e r r u p t.Le ve I _Ty pe ' 8 i z e  use  16; 

type  Sup po r t ed. Language. Name  is  (  --  Target  dependent 

••  The  following  are  "foreign*  languages: 

AIE.ASSEMBLER,  ••  NOT  a  "foreign"  language  ■  uses  AIE  RTS 
UNSPEC I F I  ED. LANGUAGE 

): 

••  Most/least  accurate  built>in  integer  and  float  types 

subtype  Longest. Integer  is  Standard. Integer; 
subtype  Sho r t e s t _I n t ege r  is  S t andar d . I n t e g e r ; 

subtype  Long e s t. FI  oat  is  Standard .Long.FI oat ; 
subtype  Shortest .Float  is  Standard. Float: 


subtype  No rma I i z ed.Ad d r e s s .Of f s e t  is 

Add r e s s .Of f s e I :  --bal  range  0  ..  Add r e s s.S egme n * .S i z e  •  1; 

•«  Range  of  address  offsets  returned  by  Offset.Of 

function  Offset.Of  (  • *  |  Offset  portion  of  an  Address. 

Addr  ;  in  Address 

)  return  Ad dress. Offset; 

•• I  Returns  the  offset  portion  of  an  Address, 
pragma  i n I i n e (Of f s e t .Of ) ; 


function  Segment. Of  (  Segment  portion  of  an  Address. 

Addr  :  in  Address 

)  return  Address.Segment ; 

I  Return  segment  portion  (group  number)  of  an  Address, 
pragma  i n 1 i n e ( S e gme n t .Of ) ; 


function  Mak e .Add r e s s  (  •• |  Compose  an  Address  from  parts. 

Segment  in  Address.Segment; 

Offset  in  Add r e s s.Of f s e t 

)  return  Address; 

--  I  Form  an  Address  from  a  segment  (group  number)  and  an  offset, 
pragma  i n I i n e (Mak e.Add r e s s ) ; 


function  "  +  "(addr  :  Address;  offset  :  Add  r  e  s  s  .Of  f  s  e  t  )  return  .Address 
function  "+"(offsct  :  Ad d r e s s .Of f s e t ;  addr  Address)  return  Address 

••  Provide  addition  between  addresses  and 

offsets.  May  cross  segment  boundaries  on  targets  where 
objects  may  span  segments. 

--  On  other  targets,  CONSTRAl NT.ERROR  will  be  raised  when 

Offset. Of(addr)  +  offset  not  in  No rma I i z e d _Ad d r e s s .Of f s e t . 

function  "-"(left,  right  ;  Address)  return  Ad dress .Off set; 

•  •  May  e.'ccced  Segment.Size  on  targets  wlu're  objects  may 
span  s  e  gme  n  t  s . 

--  On  other  targets,  Co n s t r a i n t _Er r o r 

will  be  raised  if  S e gme n t .Of ( I e f t )  /=  S e gme n t .Of ( r i g h i ) 

function  "-"(addr  Address;  offset  Add  r  "  >  '  .of  f  ^  t  )  r  <•  t  u  r  n 
\d  •!  r  e  s  s  . 


--  Provide  subtraction  of  addresses  and  offsets. 

--  May  cross  segment  boundaries  on  targets  where 
--  objects  may  span  segments. 

..  On  other  targets,  CONSTRAINT.ERROR  wi 1 1  be  raised  when 

Of f s e t_Of ( add r )  -  offset  not  in  No rma 1 i s ed_Add r e s s _Of f s e t . 

p  r  i  va  t  e 

Max.Fix  :  constant  :=  2 . 0 • •Max_Man t i ssa  -l.O; 

Min_Fix  :  constant  ;=«  (Min_lnt  +Max.Int)  •  1.0  •  Max_Fix: 

type  Address  is  access  Int  ger; 

••  Note:  The  designated  type  here  (Integer)  is  irrelevant. 

..  Address  is  made  an  access  type  simply  to  guarantee  it  has 

..  the  same  size  as  access  values,  which  are  single  addresses. 

..  Allocators  of  type  Address  are  NOT  meaningful. 


Null -Address  :  constant  Address  null; 


end  System; 
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F.4  Representation  Clauses 

This  section  describes  the  list  of  all  restrictions  on  representation  clauses. 

"NOTE:  An  implementation  may  limit  its  acceptance  of  representation  clauses  to 
those  that  can  be  handled  simply  by  the  underlying  hardware....  If  a  program  con¬ 
tains  a  representation  clause  that  is  not  accepted  [by  the  compilerj,  then  the  pro¬ 
gram  is  illegal."  (LRM  13.1(10)). 

Those  restrictions  which  are  defined  by  the  LRM  are  not  listed.  A  description  of 
the  effect  of  the  representation  clause  is  also  included  where  appropriate. 

a.  Length  clauses: 


•  Size  specification:  T’SIZE. 

The  size  specification  may  be  applied  to  a  type  T  or  firet-named  sub- 
type  T  which  is  an  access  type,  a  scalar  type,  an  array  type  or  a  record 
type. 

AI-00536/07  has  altered  the  meaning  of  a  size  specification.  In  partic¬ 
ular,  the  statement  from  the  LRM  13.2.a  that  the  expression  in  the 
length  clause  specifies  an  upper  bound  for  the  number  of  bits  to  be 
allocated  to  objects  of  the  type  is  incorrect.  Instead,  the  expression 
specifies  the  exact  size  for  the  type.  Objects  of  the  type  may  be  larger 
than  the  specified  size  for  padding.  Note  that  the  specified  size  is  not 
used  when  the  type  is  used  as  a  component  of  a  record  type  and  a 
component  clause  specifying  a  different  size  is  given. 

If  the  length  clause  can  not  be  satisfied  by  the  type,  an  error  message 
will  be  generated. 

The  supported  values  of  the  size  expression  are  explained  for  the  types 
as  follows.  If  the  value  of  the  size  expression  is  not  supported,  an 
error  message  will  be  generated. 

access  type:  the  only  size  supported  is  16. 

integer  or  enumeration  type:  minimum  size  supported  is  1,  the  max¬ 
imum  size  that  is  supported  is  16  the  size  of  the  largest 
predefined  integer  type.  Biased  representation  is  not  sup¬ 
ported. 

fixed  point:  minimum  size  supported  is  1,  the  maximum  size  that  is 
supported  is  32.  Biased  representation  is  not  supported. 

floating  point  type:  the  .sizes  supported  are  32  and  ^18.  Note  that  ihc 
size  must  satisfy  the  DIGIT.S  rc(|uirement.  No  support  is 
provided  Cor  shortened  mantissa  aud/or  exponent  lengths. 


record  type:  If  the  size  of  the  unpacked  type  is  greater  than  the 
specified  size  of  the  length  clause,  an  implicit  pragma  pack 
will  be  assumed  on  the  record  type.  If  the  size  of  the  implicit 
pragma  packed  record  type  is  still  greater  than  the  specified 
size  of  the  length  clause,  an  error  will  be  generated.  (See  also 
Pragma  Pack  F.1.8  and  Record  Representation  Clauses 
F.4.c). 

array  type:  if  the  size  of  the  unpacked  array  type  is  greater  than  the 
size  clause  expression,  an  implicit  pragma  pack  will  be 
assumed  on  the  array  type.  If  the  size  of  an  implicit  pragma 
packed  array  type  is  still  greater  than  the  size  expression 
clause,  an  error  will  be  generated. 

•  Specification  of  collection  size:  T’STORAGE_SIZE. 

The  effect  of  the  specification  of  collection  size  is  that  a  contiguous 
area  of  the  required  size  wmI  be  allocated  for  the  collection.  If  an 
attempt  to  allocate  an  object  within  the  collection  requires  more  space 
than  currently  exists  in  the  collection,  STORAGEJIRROR  will  be 
raised.  Note  that  this  space  includes  the  header  information. 

•  Specification  of  storage  for  a  task  activation:  T’STORAGE_SIZE. 

The  value  specified  by  the  length  clause  will  be  the  total  size  of  the 
stacks  allocated  for  the  task,  rounded  up  to  a  multiple  of  the  storage 
page  or  “chunk”  size  (which  is  512  words).  The  default  stack  size  for 
each  task  is  1028  words. 

•  Specification  of  small  for  a  fixed  point  type  :  T’SMALL 

The  value  of  T’SMALL  is  restricted  to  composite  powers  of  2  and  5 
(e.g.  2,  5,  10). 

1).  Enumeration  Representation  Clauses: 

Values  must  be  in  the  range  of  MIN_INT  ..  MAX_INT. 
c.  Record-representation-clause: 

An  alignment  clause  forces  each  record  of  the  given  type  to  be  allocated  at  a 
.starting  address  that  is  a  multiple  of  the  value  of  the  given  expression. 
Allowed  alignment  value  is  1  (SU  aligned). 

The  range  of  bits  specified  has  the  following  restrictions:  if  the  starting  bit  is 
0,  there  is  no  limit  on  the  value  for  the  ending  bit;  if  the  starting  bit  is 
greater  than  0,  then  the  ending  bit  must  be  less  than  or  equal  to  15. 

Record  components,  including  those  generated  iin[)licitly  by  the  coiui)iler. 
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whose  locations  are  hot  given  by  the  representation-clause,  are  laid  out  by 
the  compiler  following  ail  the  components  whose  locations  are  given  by  the 
representation-clause.  Such  components  of  the  invariant  part  of  the  record 
are  allocated  to  follow  the  user-specified  components  of  the  invariant  part, 
and  such  components  in  any  given  variant  part  are  allocated  to  follow  the 
user-specified  components  of  that  variant  part. 

The  actual  size  of  the  record  object  (including  its  use  as  a  component  of  a 
record  or  array  type)  will  always  be  a  multiple  of  storage  units  (e.g  16,32, 
etc.  bits)  with  padding  added  to  the  end  of  the  record,  if  necessary.  User- 
specified  ranges  must  contain  at  least  the  minimal  number  of  bits  required 
to  represent  a  (bit-packed)  object  of  the  corresponding  type;  e.g.  to  represent 
an  integer  type  with  a  range  of  0..15,  at  least  4  bits  must  be  specified  in  the 
record  representation  specification  range. 

d.  Address  clauses; 

Address  clauses  are  allowed  for  objects  (variable  or  constant)  and  for  sub¬ 
programs  to  which  a  pragma  INTERFACE  applies.  Address  clauses  are  not 
allowed  for  packages  or  tasks.  The  interpretation  of  the  value  of  an  address 
clause  is  described  in  F.6. 


F^5  Implementation-dependent  Components 

This  section  describes  the  conventions  used  for  any  implementation-generated 
name  denoting  implementation-dependent  components. 

There  are  no  implementation-generated  names  denoting  implementation- 
dependent  (record)  components,  although  there  are,  indeed,  such  components. 
Hence,  there  is  no  convention  (or  possibility)  of  naming  them  and,  therefore,  no 
way  to  offer  a  representation  clause  for  such  components. 

Note:  Records  containing  dynamic-sized  components  will  contain  (generally) 
unnamed  offset  components  which  will  “point"  to  the  dynamic-sized  components 
stored  later  in  the  record.  There  is  no  way  to  specify  the  representation  of  such 
components. 
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This  section  describes  the  interpretation  of  and  restrictions  upon  expressions  that 
appear  in  address  clauses. 

The  address  specified  by  the  simple_expression  of  an  address  clause, 

for  siniple_name  use  at  simple_expression  ; 

should  be  a  call  on  System. Make_A.ddress,  for  example, 

for  ABC  use  at  System.Make_Address(  Group,  Offest ) ; 

System.Address  is  a  private  type.  It  is  recommended  that  a  user  utilize  the  rou¬ 
tines  provided  in  package  System  to  manipulate  Address  values.  These  routines 
are  “inllned"  to  make  the  use  of  them  faster  so  that  Unchecked_Conversion 
between  addresses  and  access  types  is  unnecessaiy.  In  fact,  for  the  Expanded 
Memory  RTS,  addresses  are  represented  by  32  (rather  than  16)  bits  and 
Unchecked_Conversion  is  not  available  to  convert  between  a  32  bit 
System.Address  and  a  16  bit  access  value. 


An  addre'is  clause  may  be  applied  to  an  object  (variable  or  constant),  to  a  subpro¬ 
gram,  or  to  a  task  entry.  It  may  not  be  applied  to  a  package  or  task. 

When  an  address  clause  is  applied  to  an  object,  the  address  value  will  be  inter¬ 
preted  as  an  address  in  memory  which  will  be  used  for  all  reads  and  updates  of 
the  ob'ect.  No  storage  space  will  be  allocated  for  the  object  by  the  compiler  (or 
pre-!inkerj. 

When  an  address  clause  is  applied  to  a  subprogram,  there  must  be  a  pragma 
INTERFACE  associated  with  the  subprogram  to  provide  the  body.  No  storage 
space  is  allocated  by  the  compiler  and  the  PLACE  command  of  the  linker  should 
be  used  to  locate  the  interfaced  unit  where  the  address  clause  specified  it  to  be. 

For  interrupt  entries,  the  addresses  of  the  1750A  interrupt  table  are  used  to 
specify  the  interrupt  level  which  will  call  the  entry. 


F.7  Unchecked  Conversions 

This  section  describes  any  restrictions  on  unchecked  conversions. 

The  source  and  target  must  both  be  of  a  staticly  sized  type  (other  than  a  discrim¬ 
inated  record  type)  and  both  types  must  have  the  same  static  size. 
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F.8  Input-Output 

This  section  describes  implementation-dependent  characteristics  of  the  input- 
output  packages. 

The  1750A  is  assumed  to  operate  without  an  operating  system  and  without  exter¬ 
nal  I/O  devices  other  than  the  console  device  which  supports  Text_IO  for 
STAM)ARDJNPUT  and  STANDARD_OUTPUT.  The  predefined  exception 
USE_ERROR  will  be  raised  if  an  attempt  is  made  to  open  any  external  file  or  use 
the  console  for  other  than  Text_IO. 


F.9  Tasking 

This  section  describes  implementation-dependent  characteristics  of  the  tasking 
run-time  packages. 

Even  though  a  main  program  completes  and  terminates  (its  dependent  tasks,  if 
any,  having  terminated),  the  elaboration  of  the  program  as  a  whole  continues 
until  each  task  dependent  upon  a  library  unit  package  has  either  terminated  or 
reached  an  open  terminate  alternative.  See  LRM  9.4(13). 

Ada  "delay  statements"  are  implemented  for  the  1750A  target  using  the  optional 
timer  referred  to  as  Timer  B.  Timer  B  is  also  used  to  support  the  implementation 
of  Package  Calendar. 


.  .  ' 
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F.IO  Other  Matters 

This  section  describes  other  implementation-dependent  characteristics  of  the  sys¬ 
tem. 


a.  Package  Machine_Code 

Will  not  be  provided. 

b.  Order  of  compilation  of  generic  bodies  and  subunits  (LRM  10.3:9): 

Body  and  subunits  of  generic  must  be  in  the  same  compilation  as 
the  specification  if  instantiations  precede  them  (see  AI-00257/02). 


